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Search for the Rapid Oscillations and Field-Induced Spin-Density-Waves in (TMTTF)2Br
Kang, W. (Ewha Womans U., Physics) and Nakamura, T. (IMS, Chemistry)
Introduction

(TMTTF)2Br becomes superconducting under a pressure higher than 26 kbar. However, some of the most intriguing properties of quasi-one-dimensional organic conductors such as rapid oscillations and quantized Hall effect (observed in the field-induced spin-density-wave states), either coupled with the superconductivity or not, have never been unambiguously observed in this compound. Our recent AMRO study revealed that the metallic Fermi surface of (TMTTF)2Br which is reminiscent of that of (TMTSF)2PF6. Therefore, observation of the FISDW and the rapid oscillations (or proving their absence which is more difficult) is highly anticipated in (TMTTF)2Br although it has not been successful to observe them.
Experimental


A miniature pressure cell based on an indenter design was developed to produce a pressure higher than 25 kbar and to be used in a small space provided by the resistive magnet in Cell 9. Daphne 7474 oil was necessary for such a high pressure. Resistive superconducting transition of a pure lead (Pb) wire was used to estimate the pressure value at low temperature. Current was put along the a-axis and the transverse voltage was measured along the b-direction. Resistance was measured for both upward and downward magnetic field directions in order to separate the magnetoresistance and the Hall resistance.
Results and Discussion


Fig. 1 shows longitudinal and transverse resistance from the same sample. Symmetric and antisymmetric average was taken to properly separate two components. At low temperature, longitudinal resistance increases abruptly by more than two orders of magnitude at 17 T, which is reminiscent of the N=0 FISDW transition of TMTSF compounds. However, there are no cascade transitions of higher order FISDW transitions. Transverse resistance deviates from zero at the same field, but the magnitude increases down to 2.5 K and decreases as temperature decreases further.
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Fig.1 Longitudinal (left panel) and transverse (right panel) resistance of (TMTTF)2Br at various temperatures between 0.43 and 5.5 K.
Conclusions

Although the Fermi surface of (TMTTF)2Br, probed by AMRO experiments, is very reminiscent of that of (TMTSF)2PF6, neither rapid oscillations nor a cascade FISDW transitions is observed. Only the N=0 state is prominent. As there is a large variation of data depending on samples and groups, more samples must be investigated to draw any conclusion. 
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